Sox2 and Pax6 maintain the proliferative and developmental potential of gliogenic neural stem cells In vitro.
Radial-glia-like neural stem (NS) cells may be derived from neural tissues or via differentiation of pluripotent embryonic stem (ES) cells. However, the mechanisms controlling NS cell propagation and differentiation are not yet fully understood. Here we investigated the roles of Sox2 and Pax6, transcription factors widely expressed in central nervous system (CNS) progenitors, in mouse NS cells. Conditional deletion of either Sox2 or Pax6 in forebrain-derived NS cells reduced their clonogenicity in a gene dosage-dependent manner. Cells heterozygous for either gene displayed moderate proliferative defects, which may relate to human pathologies attributed to SOX2 or PAX6 deficiencies. In the complete absence of Sox2, cells exited the cell cycle with concomitant downregulation of neural progenitor markers Nestin and Blbp. This occurred despite expression of the close relative Sox3. Ablation of Pax6 also caused major proliferative defects. However, a subpopulation of cells was able to expand continuously without Pax6. These Pax6-null cells retained progenitor markers but had altered morphology. They exhibited compromised differentiation into astrocytes and oligodendrocytes, highlighting that the role of Pax6 extends beyond neurogenic competence. Overall these findings indicate that Sox2 and Pax6 are both critical for self-renewal of differentiation-competent radial glia-like NS cells.